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(54) FUEL FEEDING DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To shorten the 
length of a fuel piping to process fuel leaking from 
a high pressure pump, to facilitate mounting and 
reduce a manufacturing cost, and to deliver a 
desired amount of fuel from a low pressure pump. 
SOLUTION: A feed port 56 of a high pressure 
pump 1 is connected to a canister 9 through a fuel 
feed piping 23. The feed port 56 is an outlet for 
fuel leaking from the slide spot of the high 
pressure pump 1, and fuel leaking from the high 
pressure pump 1 is fed to the canister 9 from the 
feed port 56 through the fuel feed piping 23 and 
adsorbed by activated coal. Fuel adsorbed by the 
canister 9 is discharged from a fuel discharge 
piping 22 to an intake pipe 14 by a negative pressure generated in the intake pipe 14 
when a purge valve 12 is opened. Leak fuel from the high pressure pump 1 fed to a 
combustion chamber 7 through the intake pipe 14 is burnt and processed in a 
combustion chamber 7. 
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[ClaimCs)] 

[Claim l] The fuel supply system characterized by to have fuel sending out piping which 
sends out the fuel which connects the low-voltage pump which is the fuel supply system of 
return loess and sucks up a fuel from a fuel tank, high pressure pumping which 
pressurizes the fuel supplied from said low voltage pump, and supply a high-pressure fuel 
to a fuel injection equipment, the inhalation of-air system which form the path which 
reaches the inhalation of* air path which supplies air to a combustion chamber, and said 
inhalation-of-air path, and said high pressure pumping and said inhalation-of air system, 
and leaks from said high pressure pumping to said inhalation-of-air system, 
[Claim 2] The fuel supply system according to claim 1 which adsorbs the evaporation fuel 
in said fuel tank, and is characterized by connecting said fuel sending out piping to the 
canister which can be discharged to an inlet pipe for the fuel to which it stuck, 
[Claim 3] The fuel supply system according to claim 1 which adsorbs the evaporation fuel 
in said fuel tank, and is characterized by connecting said fuel sending-out piping to fuel 
discharge piping which connects between the canister which can be sent out to an inlet 
pipe, and said inlet pipes for the fuel to which it stuck. 

[Claim 4] The fuel supply system according to claim 1 characterized by connecting said 
fuel sending-out piping to the inlet pipe of the inhalation of-air downstream of a throttle 
valve. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply system which supplies a 

fuel to a fuel injection equipment, and supplies air to a combustion chamber. 

[0002] 

[Description of the Prior Art] What carries out the return of the surplus fuel to the fuel 
tank which sucked up the fuel from the fuel tank conventionally with the low voltage 
pump held for example, in the fuel tank, prepared the pressure regulator for fuel pressure 
regulation in the fuel line located near the engine in an engine room in the fuel supply 
system which pressurizes the fuel supplied from a low voltage pump with high pressure 
pumping, and supplies the pressurized high-pressure fuel to an injector, and was 
prepared outside the engine room from a pressure regulator is known. 
[0003] High pressure pumping indicated by JP,8-14140,A which can be used for such a 
fuel supply system is carrying out the return of the fuel which leaks from the shding 
section of high pressure pumping to the fuel tank. High pressure pumping is usually 
arranged neeu- the engine in an engine room, in order to shorten the die length of the 
high-pressure fuel line from high pressure pumping to an injector as much as possible. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the fuel heated near the engine in the 
fuel tank in the fuel supply system which carries out the return of the fuel carries out a 
return to a fuel tank from the pressure regulator arranged in the fuel line near the engine 
etc., or high pressure pumping as mentioned above, the fuel temperature in a fuel tank 
may rise and fuel vapor may occur in a fuel. Since the regurgitation capacity of a low 
voltage pump will decline if fuel vapor occurs in the fuel in a fuel tank, there is a problem 
of it becoming impossible to supply the fuel quantity demanded to high pressure pumping. 
Furthermore, when the fuel line for carrying out the return of the fuel from the inside of 
an engine room to the fuel tank arranged outside an engine room is arranged, a fuel line 
becomes long and there is a problem the cost of the fuel line itself not only increases, but 
that the number of shipfitteraof a fuel line increases. 

[0005] The purpose of this invention shortens the die length of the fuel line which 
processes the fuel which leaks from high pressure pumping, is easy to attach, reduces a 
manufacturing cost, and is to offer the fuel supply system which carries out the 
regurgitation of the fuel of the amount of requests fi-om a low voltage pump. 
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(Means for Solving the Problem] According to the fuel supply system of the return loess of 
this invention according to claim 1, high pressure pumping and an inhalation of air 
system were connected for fuel sending-out piping, and the fuel which leaks from high 
pressure pumping is sent out to the inhalation of-air system through fuel sending out 
piping. Return loess means not carrying out the return of a surplus fuel or the leakage 
fuel to a fuel tank from the fuebsupply system near the engine here. For example, a 
pressure regulator is arranged in the discharge side of a low voltage pump, and the fuel 
supply system which carries out the return of the surplus fuel to a fuel tank from this 
pressure regulator, and the fuel supply system which adjusts the discharge quantity of a 
low voltage pump by controlling the control current supplied to a low voltage pump by the 
engine control system (ECU), and does not carry out the return of the fuel to a fuel tank 
are called fuel supply system of return loess. 

[0007] Moreover, the inhalation-of-air system forms the path which reaches an 
inhalation-of*air path and an inhalation of-air path. Therefore, fuel discharge piping 
which connects the canister which adsorbs the evaporation fuel generated in the fuel tank 
in addition to an inlet pipe, and discharges an adsorption fuel to an inlet pipe and a 
canister, and an inlet pipe constitutes the inhalation-of-air system. Through an inlet pipe, 
the leakage fuel for high pressure pumping sent out to the inhalation-of-air system is 
supplied to a combustion chamber, and combustion processing is carried out. Since high 
pressure pumping and an inhalation-of-air system are arranged near the engine, the die 
length of fuel sending-out piping for which the fuel supply system of the return loess of 
the 1st example which sends out the leakage fuel for high pressure pumping to the fuel 
tank arranged in the location distant from the engine at an inhalation-of-air system 
compared with the fuel supply system which carries out the return of the leakage fuel 
processes a leakage fuel becomes short. Therefore, while the cost of fuel sending-out 
piping falls, the number of shipfitters of fuel sending-out piping decreases. 
[0008] According to the fuel supply system of the return loess of this invention according 
to claim 2, the amount of fuel sending out to an inlet pipe is controllable by the purge 
valve prepared in the fuel exhaust port side of the canister which discharges a fuel to an 
inlet pipe by sending out the fuel which leaks from high pressure pumping to the canister 
which adsorbs an evaporation fuel. Therefore, the fuel quantity sent out to a combustion 
chamber through an inlet pipe is controllable with high precision. 

[0009] Since fuel sending-out piping is connected to fuel discharge piping which connects 
between the canisters and inlet pipes which adsorb an evaporation fuel according to the 
fuel supply system of the return loess of this invention according to claim 3, fuel discharge 
piping and fuel sending out piping can be easily connected by attaching a joint, without 
changing the structure of a canister. Since fuel sending-out piping is connected to an inlet 
pipe according to the fuel supply system of the return loess of this invention according to 
claim 4, also in the fuel supply system of return loess without the canister which adsorbs 
the evaporation fuel of a fuel tank, the fuel which leaks from high pressure pumping can 
be sent out to an inhalation-of-air system, and can be processed. 
[0010] 

[Embodiment of the Invention] Two or more examples which show the gestalt of operation 
of this invention are explained based on drawing. 

(The 1st example) The fiiel supply system of the return loess for gasoUne engines by the 
1st example of this invention is shown in drawing 1 . High pressure pumping 1 is being 
fixed to the engine cylinder-head cover 2 with the bolt. The fuel charging line 20 has 
connected between the low voltage pump 3, high pressure pumping 1 and high pressure 
pumping 1, a common rail 5 and a common rail 5, and the injectors 6 as a fuel injection 
equipment. The pressure of the fuel which the low voltage pump 3 sucked up fi-om the fuel 
tank 4 is regulated by the pressure regulator which was arranged by the discharge side of 
the low voltage pump 3 and which is not illustrated, and it is supplied to high pressure 
pumping 1 through the fuel charging line 20. The fuel pressurized with high pressure 
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pumping 1 is supplied to a common rail 5 from the fuel charging line 20, and the fuel 
accumulated to place constant pressure with the common rail 5 is supplied to an injector 6 
from the fuel charging line 20. A fuel will be injected by the combustion chamber 7 if the 
electromagnetic control-type injector 6 opens with the control signal from ECUS. 
[001 1] A canister 9 adsorbs the evaporation fuel generated in a fuel tank 4 through the 
fuel adsorption piping 21 at activated carbon etc. The canister 9 and the inlet pipe 14 
located in the downstream of a throttle valve 13 are connected for the fuel discharge 
piping 22, and the purge valve 12 is formed in the middle of the fuel discharge piping 22. 
It connects with the sending-out opening 56 which high pressure pumping 1 mentions 
later for the fuel sending-out piping 23, and the fuel which leaks from high pressure 
pumping 1 is sent out to a canister 9 through the fuel sending-out piping 23, and a 
canister 9 is adsorbed. By opening a purge valve 12, the fuel adsorbed with the canister 9 
is discharged by the inlet pipe 14 from the fuel discharge piping 22 with the negative 
pressure produced in an inlet pipe 14. The air content which flows an inlet pipe 14 is 
adjusted by the opening of a throttle valve 13, and air is supplied to a combustion 
chamber 7 through an inlet pipe 14. An inlet pipe 14, a canister 9, and the fuel discharge 
piping 22 constitute the inhalation-of-air system. 

[0012] ECUS grasps an engine operation condition from the detecting signal sent out from 
a pressure sensor 25, an engine speed sensor 26, and the throttle opening sensor 27, and 
it sends out a control signal to an injector 6 so that it may become the optimal fuel 
injection timing and the optimal injection quantity for an engine operation condition. 
Next, the configuration of high pressure pumping 1 is explained to a detail. 
[0013] As shown in drawing 2 , high pressure pumping 1 exposes the upper part of a 
cylinder 30 in which the inhalation opening 31 and the solenoid valve 40 with which 
inhalation path 31a was formed, and the delivery valve 60 are held out of the 
cylinder-head cover 2 which is a part of engine housing, and is being fixed to the 
cylinder-head cover 2 with the bolt. The part of others of the high pressure pumping 1 
held in the cylinder-head cover 2 is enclosed by the cylinder 30, is located in hold hole 2a 
of a cylinder-head cover 2, and is. The pump cam 61 is attached in the cam shaft of the 
inlet valve which is not illustrated and an exhaust valve which carries out the closing 
motion drive of either at least and which is not illustrated, and drives high pressure 
pumping 1. 

[0014] The return path 34 carries out opening to the sliding part of a cylinder 30 and the 
plunger 52 mentioned later, and the sending-out path 55 shown in the pan of the return 
path 34 in the sliding part by the side of plunger 52 descent at drawing 4 is carrying out 
opening. The sending-out opening 56 shown in drawing 3 and drawing 4 is attached in the 
cylinder 30 by the downstream of the sending out path 55, and is connected with the 
canister 9 for the fuel sending-out piping 23. The inhalation opening 31 shown in drawing 
2 is connected with the low voltage pump 3 by the fuel charging line 20, and a fuel is 
supplied to inhalation path 31a from the low voltage pump 3. Inhalation path 31a is open 
for firee passage with the fuel path 32 and the return path 34. 

[0015] a solenoid valve 40 is fitted in a cylinder 30 downward [ vertical ] -* having - **** •• 
the interior - the valve portion material 41 ■ a round trip it holds movable. The valve 
portion material 41 is energized in the direction which stand ups from a valve seat 42 
with the spring which is not illustrated. If the energization to a solenoid valve 40 is 
turned on, the energization force of a spring is resisted, it will sit down to a valve seat 42, 
a fi-ee passage with the fuel path 32 and the fuel pressurized room 33 will be intercepted, 
and the valve portion material 41 will close a solenoid valve 40. If the energization to a 
solenoid valve 40 is turned off, the valve portion material 41 will stand up from a valve 
seat 42 according to the energization force of a spring, the fuel path 32 and the fuel 
pressurized room 33 are open for free passage, and a solenoid valve 40 opens. It ****s 
with a cylinder 30, and is fixing by association, and the delivery valve 60 is connected to 
the common rail 5 shown in drawing 1 by the fuel charging line 20. 
[0016] As shown in drawing 2 , the tappet 50 was formed in the shape of a closed end 
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cylinder, and is in contact with the pump cam 61 in base 50a. The tappet 50 is supported 
by the wall of guide section 30a projected from the cylinder 30 in the shape of a cylinder to 
the pump cam 61 side possible [ sliding ]. At the time of attachment by the cylinder-head 
cover 2, the pin 51 is formed in order to prevent that a tappet 50 falls out from a cylinder 
30, 

[0017] The plunger 52 is supported by the wall of a cylinder 30 possible [ sliding of shaft 
orientations ]. The spring seat 53 is in contact with the inner base of a tappet 50, and is 
energized under drawing 2 with the spring 54. Head section 52a of a plunger 52 is 
pinched between the inner base of a tappet 50, and a spring seat 53, and is energized 
under drawing 2 with the spring 54. The fuel pressurized room 33 is formed of the end 
face of a plunger 52, the wall of a cylinder 30, and the end face of a solenoid valve 40. If 
the regurgitation path 35 is open for free passage with the fuel pressurized room 33 and a 
delivery valve 60 opens, a high-pressure fuel will be breathed out from high pressure 
pumping 1 from the regurgitation path 35. 

[0018] Next, actuation of a fuel supply system is explained. If the energization to a 
solenoid valve 40 is turned off with descent of a plunger 52 and a solenoid valve 40 opens, 
the fuel supplied to high pressure pumping 1 will be inhaled in the fuel pressurized room 
33 through opening of inhalation path 31a, the fuel path 32, and a solenoid valve 40 from 
the low voltage pump 3. Next, if the energization to a solenoid valve 40 is turned on and a 
solenoid valve 40 closes the valve as a plunger 52 goes up towards a top dead center from 
a bottom dead point, the fuel in the fuel pressurized room 33 will be pressurized. If the 
fuel pressure in the fuel pressurized room 33 rises with a rise of a plunger 52 more than 
place constant pressure, a delivery valve 60 will open and a high-pressure fuel will be 
supplied to a common rail 5 through a delivery valve 60 from the regurgitation path 35. 
[0019] The fuel of the fuel pressurized room 33 advances into the sliding part 36 of a 
cylinder 30 and a plunger 52 with both way migration of a plunger 52. Although the fuel 
which advanced into the sliding part 36 acts as lubricant which prevents printing by 
sliding with a cylinder 30 and a plunger 52, it is also a fuel which leaked and came out 
from the fuel pressurized room 33. If the fuel which advanced into the sliding part 36 
reaches to the opening location of the return path 34, since the return path 34 is low 
voltage, the return of the fuel will be carried out to inhalation path 31a through the 
return path 34 from the sliding part 36. Although it is low voltage, since fuel pressure has 
joined the return path 34, a return is not carried out to the return path 34 from the 
sliding part 36, but a fuel may advance under drawing 2 further. This fuel is inhaled at 
the sending-out path 55 almost equal to atmospheric pressure. The leakage fuel inhaled 
at the sending'out path 55 is sent out to a canister 9 through the fuel sending-out piping 
23 linked to the sending-out opening 56, 

[0020] If the purge valve 12 is opening, the fuel sent out to the canister 9 will be 
discharged in an inlet pipe 14 through the fuel discharge piping 22 by the negative 
pressure generated in an inlet pipe 14, and will be supplied to a combustion chamber 7. 
The fuel supplied to the combustion chamber 7 from the inlet pipe 14 burns with the fuel 
injected from an injector 6. Since the leakage fuel for high pressure pumping 1 is sent out 
to a canister 9, the fuel quantity discharged from a canister 9 to an inlet pipe 14 is 
controllable by the 1st example by controlling closing motion of the purge valve 12 
prepared in the fuel discharge piping 22. Therefore, it is controllable with high precision 
in the fuel quantity supplied to a combustion chamber 7 together with the fuel injected 
from an injector 6. 

[0021] (The 2nd example) The 2nd example of this invention is shown in drawing 5 . The 
same sign is substantially given to the same component with the 1st example. In the 2nd 
example, the fuel sending-out piping 23 which sends out the fuel which leaks from high 
pressure pumping 1 to an inhalation-of-air system is connected to the fuel discharge 
piping 22 which connects between a canister 9 and purge valves 12. Since the ftiel 
quantity discharged from a canister 9 to an inlet pipe 14 by controlling closing motion of a 
purge valve 12 is controllable, it is controllable with high precision in the fuel quantity 
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supplied to a combustion chamber 7 together with the fuel injected from an injector 6. 
Furthermore, the fuel discharge piping 22 and the fuel sending-out piping 23 can be 
easily connected by using a joint, without changing the structure of the conventional 
canister which does not connect the fuel sending out piping 23. 

[0022] (The 3rd example) The 3rd example of this invention is shown in drawing 6 . The 
same sign is substantially given to the same component with the 1st example. In the 3rd 
example, the fuel sending out piping 23 which sends out the fuel which leaks from high 
pressure pumping 1 to an inhalation-of-air system is connected to the inlet pipe 14 of the 
downstream of a throttle valve 13. Therefore, even if it is the fuel supply system of return 
loess without a canister 9, the fuel which leaks from high pressure pumping 1 can be sent 
out to an inhalation-of-air system. 

[0023] In two or more above-mentioned examples which show the gestalt of operation of 
this invention explained above, the fuel which leaks from high pressure pumping 1 is sent 
out to the inhalation"of-air system constituted from a canister 9, fuel sending-out piping 
23, and an inlet pipe 14, and combustion processing can be carried out in a combustion 
chamber 7, without returning the fuel heated near the engine by finally burning in a 
combustion chamber 7 to a fiiel tank 4 from high pressure pumping 1. 
[0024] On the other hand, since the return of the fuel heated near the engine is carried 
out to a fuel tank 4, as a result of the fuel temperature in a fuel tank 4 rising, fuel vapor 
generates the fuel supply system which carries out the return of the leakage fuel from 
high pressure pumping 1 to a fuel tank 4 in the fuel in a fuel tank 4. Since the 
regurgitation capacity of the low voltage pump 3 will decline if fuel vapor occurs in a fuel, 
it becomes impossible to feed desired fuel quantity to high pressure pumping 1. 
[0025] In two or more above-mentioned examples, by sending out the leakage fuel for high 
pressure pumping 1 to the inhalation-of-air system instead of a fuel tank 4, the rise of the 
fuel temperature in a fuel tank 4 is controlled, and generating of fuel vapor can be 
controlled. Thereby, the fuel of the amount of requests can be fed from the low voltage 
pump 3 to high pressure pumping 1. Furthermore, the die length of fuel sending-out 
piping which sends out a leakage fuel from high pressure pumping 1 becomes short by 
sending out the fuel which leaks from high pressure pumping 1 to the inhalation-of-air 
system arranged in the same engine room as high pressure pumping 1. Therefore, while 
the cost of the fuel sending-out piping itself falls, attachment of fuel ****** becomes easy. 
[0026] Although the pressure of the fuel pressure which carries out the regurgitation from 
the low voltage pump 3 by the pressure regulator was regulated in two or more 
above-mentioned examples, the pressure of the fuel pressure which carries out the 
regurgitation from a low voltage pump may be regulated by controlling the control 
current sent out to a low voltage pump from ECU according to an engine operation 
condition. Moreover, although the fuel fed from high pressure pumping 1 was 
accumulated with the common rail 5, the configuration of not using a common rail may be 
used. 

[Brief Description of the Drawings] 

[Drawing l] It is the t3n[)ical block diagram showing the fuel supply system by the 1st 
example of this invention. 

[Drawing 2] It is the II-II line sectional view of drawing 3 . 

[Drawing 3] It is the top view showing the fuel supply system by the 1st example. 
[Drawing 4] It is the IV-IV line sectional view of drawing 3 . 

[Drawing 5] It is the typical block diagram showing the fuel supply system by the 2nd 
example of this invention. 

[Drawing 6] It is the ts^ical block diagram showing the fuel supply system by the 3rd 
example of this invention. 
[Description of Notations] 
1 High Pressure Pumping 
3 Low Voltage Pump 
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4 Fuel Tank 20 Fuel Charging Line 

9 Canister (Inhalation-of-Air System) 22 Fuel Discharge Piping 

12 Purge Valve (Inhalation-of-Air System) 

13 Throttle Valve 23 Fuel Sending-Out Piping 

14 Inlet Pipe (Inhalation-of-Air System) 
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